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lA. Akttvoct 

Much effort has been made over the past few years to extend 
' the flight range of combat airplanes to high incidences. 

This penetration into the nonlinear range makes it more dif- 
*ficu7t to forecast flight qualities. Our company is inter- 
ested in acquiring a rotary assembly like the one manufac- 
tured by the IMFL for the Incompressible range. The present 
report will discuss the results obtained on a modem combat 
airplane with delta wings. E>ven though only part of the 
program has been carried outy it is possible to draw the firs 
conclusions fr.m this operational rotative assembly. 
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ABSTRACT 

Vliporou* •fforta har* b«*n Mid* or*r th* past f*v p*ars to 
•At*nd th* flight rang* of combat alrplaaos to hi|^ Ineidanoos* 

This ponotratlon into th* nonlin*ar rang* mak*« it nor* diffi- 
cult to forecast flight qualities* 

This is why our oo9i>>any is intorostod in a>3quiring a rotary 
assembly like th* on* uianufactured by th* IMFL for the Incompres- 
sible range* 

Th* present report will discuss the static and dynamic results 
obtained on a modern combat airplane with delta wings* 

Only part of the over-all program has been executed imtll now* 

It is nevertheless possible to draw the first coneluslons from 
this mechanical flight assembly which is now operational* 
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FIRST RXSULTS OBTAINED BY THE AMD-BA COMPANY 
FROM THE ROTARY ASSEMBLY OF THE IMF LILLE 

C* Cou«dor 

Th« purpose of this short report is to present the results of 
the industrial clalsutnt and first user* 

The report will first provide a summary of a few concepts which 
are Indispensable for understanding the contents. They were developed 
In a preliminary phase by the IMFL* 

1 - INTRODUCTION 


The aircraft manufacturer does not have the appropriate means at 
his disposal to evaluate flight qualities under extreme conditions of 
incidence and side-slip associated with motions of large amplitude* 

This handicap becomes more troublesome when flight ranges are 
extended, especially in the case of mili «ary airplanes* 

Until recently, the means of analysis were still limited to 
measuring stationary or dynamic characteristics of small amplitudes 
in the windtunnel* They were applied to the operation of free remote 
controlled models dropped in the air or tested in the laboratory* 

There has been a strong interest in developing windtunnel tests 
capable of simulating both large angles of attack and motions. 

During the first half of 19?6, the AMD-BA and the IMFL joined 
efforts in a rotative balance project financed by the "General Stu- 
dies" section of the STA4. 

2 - SUMMARY DESCRIPTION OF THE INSTALLATION 


This report will not discuss the extension "spins", which was 
not included in t;he Initial AMD-BA propof«al* 
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Plat* no* 1 ohowa that th* stlnc typ* assonbly la uaad In 
th* IMFL wlndtunnal for apina with tha SYk op*n J*t a*etion 

(0 4 m, V,--»x 2a 40 m/s). 

Th* oapabllltl** ua*d for tin* ar* doflnod aa follovai 


•'Inollnabl* rotation axla of ^ on th* ap**d vactor* 

Th* oontrollad rotation apaad OCT roaohaa 600*/a In both dlroo- 
tlons. Th* angular altuatlon of th* nodal la oharaotarlaod by 
anjrlo (|; , 

>Tb* angle of the nodal axis with the rotation axis 
0 and 45* • 

—Lateral attitude (p Is between 1 180* • 

These different operations are controlled remotely said by pos- 
ition transducers* The balance signals , particularly, ere obtained 
by a rotary collector* 

Plate no* 2 Illustrates T;he area( ) covered during a test 

when ^ C|> are given* 

3 - model/balance assembly 


0 . 


is between 


The l/8*6 scale model used for the low speed tests of the MIR- 
AGE 2000 is used for the model/balance assembly* See plate no* 3* 

The light alloy structure with plastic skin does not have any 
special weight problem* It weighs 37 kg, the air inlets are stream- 
lined and the leading edges are projected* 

Reference surface a 0*334 m2 
Fuselage length a 1*66? m 

The 3 component dynamometer (without drag) is borrowed fronr the 
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AMD-BA balimo* park* 


Til* nonapaolflo oharaotarlstlo of thoto two oeapoaonto vas 
aasuaad In a first phasa darotad to braaklns tha syatan in* 

4 - COLLBCTION. PROCESSING OF SISNALS 
► 

Tha 360 * of ona rotation ara divided into 128 "intarvala” • A 
maan valua of tha aarodynamic coafflciants is assi^ad to aaoh intar- 
val* 


Tha sampling fraquancy may be adjusted up to I 30 kbits* Under 
these conditions f the collection frequency per channel is 678 He, 
sub-cycling included* 

The measuring device is equipped with a sat of analog filtars 
fc ar 110 Hz, with attenuation of l4 db/octave* The structural fre- 
quencies of the assembly were between 11 and 21 Hz* It was therefore 
necessary to use an auxiliary digital low-pass filter of 10 Hz* 

5 - STATIONARY RESULTS 


Due to the placement of a bulky assembly in the test section, 
the operation begem by improving the aerodynamic characteristics; 
they were then identified accurately (modulus and direction of the 
speed vector in the space scanned by the model). 

The following investigations were devoted to checking the longi- 
tudinal and lateral aerodynamic characteristics of the model. 

Plates no, 4 to 7 show that by correcting and , which 
were predetermined, it is possible to make comparisons with the 
assembly of other windtvinnels used, at least for the approximation 
of the maximum Cz* 

The loss of maximum lift ( ^ Uh) c?. > accempanied by a sudden 
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variation in tha lataral paramatars) la dva to tha praaatura outburst of 
tha vortax lift undar tha posltlra static prassura cradlant ra* 

BMilnlnc in tha tast saotlon* 

Lossas of this typa vara noticed in another laboratory on an 
assanbly vlth pranlsaly tha aaaia ^radiant* 

This is why an Ismadlata eanpalgn was eonduotad in February 
1979 on a nodal tvo tines snallar, with a scale of l/l5» dasicnad 
for hlffh spaed tests* Sea plate no* 8* 

Tha only pxarpoaa was ta dat'^mina if tha appearance of tha 
naxinun lift was oorraetad by Incraaslni* tha distance ralatlva 
to tha supports (slope Incraasad substantially near tha rear)* 

This is the case in plate no* 9* 

Du£licabdJjitj_^f_Wia_Stat^ 

It is wall identified in the longitudinal range* It nay be 
evaluated with widely spaced cross-checks without operation on the model: 


6 loo Cz » +0. 75 

L loo Cm ■ 0.075 


6 - FIRST UNSTATIONARY RESULTS 


Plates no* 10 and 11 are taken from the first operational 
eanpaign of March 1979* One hundred tests were carried out for 
tha following ranges 


- 20 < o4'*< 30 

- < y< 22 

v>a 4. 600” /s 
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sea pi. no* 12 
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Th« AMD-BA tr«ata»nt which led to tho high inoidoneo model 
ie etill not eeteblished* 

Based on the initial form of the results requested at the IMFLy 
it is still not possible to define the quality of the results* 
namely I 



7 - CONCLUSION 

An operational rotative assembly is now available to aircraft 
manufacturers at the SV4 IMFL* 

It is easy to see that the IMFL and manufacturing references 
awy be improved as a function of the problems which are fo\uid« 

I 

It seems* however* that the fuselage lengths should be limited 
to about one meter* This does not affect reduced rotation speeds : 

i 

in the ease of a delta wing* provided that it is possible to oper- 
ate at a reduced wlndtunnel speed* 

I 

The AMD-BA is concentrating on light models taken directly 
from the high speed die-plate and equipped with adjusted balances* 
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